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The. invention relates to a vehicle 
communication system and a method for exchanging data 
in a vehicle, in which data are exchanged between a 
plurality of different data sources which are connected 
to at least one processor unit, and a plurality of 
operator consoles which are connected to the process 
unit. 

The laid-open publication DE 196 2 5 0 02 Al 
discloses a vehicle communication system with a central 
15 processor unit for carrying out telematic applications 
and with interfaces via which equipment units for 
transmitting and connecting data can be connected to 
the central processor unit. The equipment units are 
assigned to the various telematic applications in a 
flexibly controllable fashion. With this system, a user 
can access different telematic applications in a 
flexible way. 

The periodical mot, volume No. 21/1997, 
presents, on pages 20 to 21. an Internet multimedia 
system in a passenger car in which a driver can access 
external information services. At the rear of the 
vehicle, flat screens are provided for interactive 
games for passengers. Functions available in the 
vehicle can be output on the screens, through 
loudspeakers or headsets via an audio/video switch. 

The patent application WO 97/03399 discloses a 
method in which the user of a networked computer is 
provided, on his user interface, with a list of 
application programs which are available to him in a 
computer network. 
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The patent US 5,655,031 relates to a computer 
network in which different computer types can be 
connected to one another. Software which monitors the 
resources and applications of a computer system runs on 
5 each server of the computer system. Using the software 
of the individual servers of the computer system, 
administration software installed on a computer of the 
system is provided with a list of all the resources and 
applications present on the entire system and their 
10 status. 

The patent application EP 0 62 5 838 A2 
discloses a token ring network which has workstations 
on which both conventional application programs and 
multimedia application programs run. The latter do not 

15 usually exhibit tolerant behavior toward delays during 
the exchange of data. For this reason, the network has 
three priority levels. Before a multimedia application 
is started, testing takes place to determine whether 
the network can provide a sufficiently high data 

2 0 throughput. 

The international patent application 
WO 98/26958 relates to a fault- resistant control system 
for a car in which different components are integrated. 
A master control unit administers the data flow between 
25 the components via a bus. The master control unit is 
operated with a configurable Windows operating system. 

The international patent application 
WO 98/34812 discloses a multimedia unit for a motor 
vehicle in which a user can select an option from a 
30 multiplicity of options presented on a screen. 

The patent EP 0 54 7 052 Bl discloses an 
adaptive display for vehicles in which information is 
classified and presented on a screen as a function of 
its ranking. 
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The laid-open publication DE 197 43 249 Al 

c r: a nav r tion device which — • 

for the driver when a multiplicity of information items 
I™ ^ selection is determined by ^ ~ 

» defined priority sequence. 

a vehicle communication system and a method for 
excha g data in . vehicU in which a ^^^^ 

operator consoles are configured differently and can 

f dif f t0 the ~**™ts or desires 

of different occupants of a vehicle. 

This object is achieved with a vehicle 
communication system and a method «„„», 

i 7 a method such as are defined 

eLd . Pend6nt ClaimS - Advantageous 

embodiments of the invention are specified in ,he 
subclaims. 

The provision of a central system controller 
makes it possible to allocate to the different operator 
consoles individual and di££erent * 

applications. The central system controller la 
implemented i„ a central processor unit or in another 
processor unit of the vehicle communication system. 
Hera, the ranking which an operator console is assigned 
can be specified either uniformly for all Cne 
applications or individually for each application For 
example, the operator console of the driver of a 
vehrcle may be allocated the highest priority in terms 
of a navigation device, while on the other hand the 
allocation of an access ri 9 ht to a television receiver 
to the driver of a vehicle may be refused completely or 
-ly while the vehicle is bein 9 driven. x„ additlor 
the central system controller may assign output devices 
to operator consoles. 

Each operator console can be configured 
ndividually by means of the operator console 
con roller. Such a configuration can conceivably relate ' 
to the user prompting at the man/machine 
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interface, the assignment of running applications or 
their menus to the defined positions of a display 
device, of the access right of applications to an 
output device of the operator console, or the like. 

In one particularly preferred embodiment, a 
plurality of functions are assigned to one application 
The application may be, for example, an application 
such as vehicle navigation. This application is 
assigned the functions of routine calculation , 
navigation information calculation, position 
determination by means of GPS (Global Positioning 
System), position determination by means of compound 
navigation and the output* ing of visual or audible 
navigation information. A function which can be 
executed can be implemented, within the device by means 
of hardware or software. An application can access 
functions which are carried out by different pieces of 
equipment . 

Each function preferably has a software 
interface for exchanging data with other software 
interfaces or hardware interfaces. 

In one particularly preferred embodiment, the 
central system controller has a central priority 
management system. One aspect of the central priority 
management system may be, for example, the assignment 
of access rights for the operator consoles to a data 
bus and/or to applications, one further aspect of the 
central priority management system may be the 
assignment of access rights for applications to the 
data bus or to operator consoles. When a plurality of 
actions which are subject to priorities (for example 
two operator consoles with specific priorities request 
an application with specific priorities on the game 
physical piece of equipment which does not have a 
multi-console capability) coincide, the central 

priority management gystem resolves possibly occurring 

conflicts in favor of one of the actions. The time 
ranking of the action is also a suitable decision 
criterion here. 
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When the capacity limit or a defined threshold 
is - reached, the data transmission of a low ranking 
application is preferably aborted in favor of a higher- 
ranking, application or its data transmission rate is 
reduced. In this way, it is ensured that, for example 
in the case of an accident, an automatic emergency call 
can be made even though the transmission capacity of. 
the bus is completely taken up by other applications. 

In the case of a conflict in which an 
application would have to be terminated or ins data 
transmission reduced in order to allocate access to the 
data bus to another application, weighting of the 
access rights can be acquired from a priority right of 
an application and the priority right of that operator 
console which is accessing the application. The 
weighting can be calculated with. Weighting factors 
which are stored in a matrix in a memory location of 
the processor unit. 

In one particularly preferred embodiment, the. 
graphic user interface of an operator console can be 
adapted for the different requirements of a 
particularly practised user, a less practised user and 
of. a child by means of presettings. Thus, for example 
only easily understood symbols without labeling are 
25 provided for the child, a very detailed menu with 
submenus is provided for the less practised user and 
short menus and keyboard abbreviations are provided for 
the practised user. 

Further features, advantages and possible 
applications of the invention emerge from the following 
description of exemplary embodiments in conjunction 
with the drawings, in which: 

Figure 1 shows a schematic overview of components of a 
JS vehicle communication system, 
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Figure 2 shows a schematic representation of an 
application which is distributed among the 
vehicle communication system, and 
shows a user interface which is represented 
on a screen. 

Figure 1 illustrates a vehicle communication 
system in a passenger car having a multiplicity of data 
sources and data sinks. It has a process unit l with a 
freely available memory and an operating system, a 
navigation, unit 2, a gateway 3 fc-r setting up a 
connection to a vehicle bus which is embodied as a Can 
bus 14, an audio system 4 for outputting audible 
signals, a tuner 5 for receiving radio signals or 
television signals and a playback device 6 for DVD 
(Digital Versatile Disk) and CD (Compact Disk) media. 
In addition, the vehicle communication system has an 
interface 7 for connecting equipment to the user, for 
example a portable computer, a PDA (personal digital 
assistant), a CD player or the like. The interface 7 
has both a wire-bound connection and a transmitter and 
receiver for wire-free data exchange. The wire-free 
data exchange is carried out using infrared in 
accordance with the IRDA standard. 

In addition, the vehicle communication system 
has a mobile telephone module 8 and a plurality of 
operator consoles, of which just one operator console 9 
is illustrated by way of example. An operator console 9 
has, in each case, input units and output units, for 
example a keyboard, a trackball, a microphone for voice 
recording or as input means for a voice -operated system 
10, loudspeaker, headset and a display device 31 

A locating module 11 comprises a GPS receiver, 
a gyroscope and a distance meter. 
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All the systems are connected to a common data 
bus 12 via a hardware interface 13 of uniform design. 

The communication system is used for carrying 
out applications, functions and services. It can access 
external telematic services and the Internet via the 
mobile telephone module a. 

One application comprises at least one function 
which permits the services to be provided for the user 
One function is carried out in each case in a single 
equipment unit. 

A central system controller 17, an operator 
console controller 20 and a priority management system 
19 are implemented with the processor unit 1. The 
priority mana 9 ement system 19 has modules which axe 
functionally assigned to the central system controller 
and has modules which are functionally assigned to 
the operator console controller 20. 

By means of the priority management system 19, 
each operator console 19 can be respectively allocated 
a priority, either with respect to the entire vehicle 
communication system or with respect to the individual 
applications. In addition, the priorzty management 
system 19 controls accesses of the individual 
applications to the data bus and to the individual 
operator consoles 9. 

The priority management system 19 i 3 
expediently organized in a modular function. The 
priority management system 19 has a system-related 
priority management module which controls the accesses 
of the individual operator consoles 9 to the 
applications present in the vehicle communication 
system, and a bus- related priority module which 
controls the accesses and access requests of the 
applications to the data bus 12. in addition to these 
two modules, which are functionally assigned to the 
central system controller 17.. the priority management 
system 19 has an operator -console-related priority 
management module, 
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and more precisely an operator-console -related priority 
management module for each operator console 9. The 
operator-console-related priority management module is 
functionally assigned to the operator console 
controller 20. 

The bus-related priority management module 
prevents overloading of the data bus 12 in order to 
ensure sufficient data transmission quality for all the 
applications active at a given time. In the event of 
impending overloading of hh* u„ s ^. 

j application is permitted only if corresponding free bus 

j capacities can be provided simultaneously by means of 

suitable measures. In particular in the case of an 
| access of a high-ranking application, such as a traffic 

C3 : 15 jam warnin 9 f or the driver of the vehicle, one or more 

*P low-ranking applications are terminated or their data 

1 j transmission is reduced. Likewise, actions and 

fr! I applications of operator consoles which are given a low 

ranking can be terminated or reduced. The latter can 
signify that the bus-related priority management module 
reduces the quality of a video transmission in order to 
reduce the data volume on the data bus 12. 
) The bus-related priority management module 

takes account, in particular, of the fact chat certain 
data of applications, such as a telephone call, have to 
be transmitted without delay in real time. 

In addition, the bus -related priority 
management module ensures that the bus capacity is 
occupied only up to a defined threshold so that 
-JO sufficient transmission capacity is available for 
particularly high-ranking applications, for example the 
automatic or manual transmission of an emergency call 
via the mobile telephone module 8. 

The bus -related priority management module can 
3 5 be configured in order to determine those users, 
applications or actions which will be switched off in 
the case of an excessively high bus load, 
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; or which will have their data transmission delayed or 

have their transmiosion quality impaired. 

The priority management 19 also comprises a 
Priority mast er which resolves conflicts between 
5 ^dividual modules of the priority management. Here 
. the priority master is superordinate to the system- 

, related, operator-console- related and bus-related 

priority management modules, a presetting which has 
been made by means of the system-related priority 
management module -en^y-s, one, moxe , priority nere Qver 
, the operator-console-related priority management 

. module. A high priority which has been specif ie d for a 

| "telephone" application by the system- related priority 

> module sets the operator-console-related priority 

? ' 15 mana 9 eme nt modules to a corresponding priority. 

S I ln addi ti°n. there is provision in this 

in ] exemplary embodiment for the priority master also to be 

P ! superordinate to the central operator console 

B | 2f) <; 0ntroller 2 ° and the resource management system 

:T 20 <3escrxbecl below. 

|js3= I 

■ 1 The P° ssibl e cases of conflict between the 

modules of the priority management system are stored in 
a matrix and can be set by means of a general system 
configuration module. This general system configuration 
-5 module has a presetting with which the vehicle 
communication system is supplied to an end customer It 
can be provided with a plurality of additional 
presettings ex works so that a user can select between 
a plurality of typical possibilities without himself 
3 0 having to perform a configuration. 

Thus, in one presetting there may be provision 
for the driver of the vehicle to be provided wxth both 
visual and audible navigation information from the 
navigation device 2. In another presetting there may be 
»5 provision for the driver of the vehicle to be provided 
only with audible navigation information m order to 
avoid him being distracted from the events on the road 
However, at the same time 
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it is possible to provide a visual playback of a road 

21 "\t T i9ati ° n * P-enger. Xn 

case, the driver of th#» i,«v,<„i 

or the vehicle is not provided with 

z::t ri9ht to the ^ ■* - 

.he indfVT ° Perat0r TOMOle 9 ' Che "'"action of 
_d» indivrdual operator console , „ les the entire 



/emcie communication svstPm • 

j-Ha ^ - , ' system, and in particular with 

the central system controller . 
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t-ha ' J '" particular with 

the central system controller, is regulated by ^™ 

an operator console coahrm w 2 « - - - - 

. *, 2-u./. xn addition 

the operator console control^ 20.1, 20.2 controls the 
user interface of an operator console. The ZLZ 
console controller uprises modules 20.2 wh 7 ch re 
functionally assigned to the individual o»LZ 
consoles 9. These local module- 20 0 ma v, operat0i 
in ,-h~ moau.eo 2 0.2 may be implemented 

111 the antral processor unit m m, • 
embodiment, they are how - exemplary 

. y are ' how ever, implemented in the 

i:tzT ai ;r racor consoies - - —i.t.«-v: 

a^r k 2 "- 1 ° £ ^ Mntral unit ! 

although they could also oe administered by locai 
processor units of the operator consoles 

console OParat ° r °° n30le C0 "" 011 - <* « aerator 

prLritv I P " SeS °P««-console-related 

' ! """"a^ent module an op=Mtor con 

configuration module. The latter ±„ v. • 

dCt:er 1S subunit of 
operation management system, and more precisdy or an 
operation management configuration module. 

which ar? e f ° P ! raCi ™ ■ a " i9 " nt S ^tem h as modules 

c olZ "r 10 "? ""^ * ^ ^ ^ 
fnn „. " 11 ■ and c °«tain., nodules which are 

co~"L. * * - -~ — 

The operator-console-related priority 

mana 9 ement module determines hh a • . • pLLOrity 
, Dolira ,. aetermines the priorities of the 

sT em h PreSSnt ^ V6hlCle — ication 

TOwxth respect to their access rights to the 
output devices of the operator console 
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The operator-console-related priority 

management module is functionally assigned to the 
operator console controller 20, but it is nevertheless 
in a subordination relationship with respect to the 
central priority management system 19 which i s 
j functionally assigned to the central system controller 

I J- ' • 

j Figure 2 illustrates an application 15 which 

10 fUnCti ° na to 16 -5< the functions being 

^ 10 embodied within various devices. 

j The application 15 illustrated relates to a 

I vehicle navigation system. The navigation device 2 the 

locating module 11 and the audio system 4, inter alia' 
are connected via the data bus 12. The devices each 
15 have a hardware interface 13 with which they are 
Physically connected to the data bus 12. The functions 
16.1 to 16.5 which are implemented in the devices each 
have their own software interfaces 18.1 to 18 5 The 
data of the hardware interfaces 13 are converted by 
these software interfaces into input parameters for the 
functions 16.1 to 16.5 which are assigned to the 
respective software interfaces 18.1 to 18.5. The output 
parameters of the corresponding functions 16 1 Co 16 5 
are converted by the software interfaces 18.1 to 18 * 
assigned to the respective functions 16.1 to 16 5 into 
data for the other software interfaces ia.1 to 18 5 
and/or of the hardware interfaces 13. 

When the "navigation" application is called 
the navigation device 2 which is equipped with a 
microprocessor makes available a start menu on a 
display device of the requesting user. The start menu 
can be configured individually for the operator console 
using the operator console controller. 

After the inputting of a line, function 16 3 
firstly determines the instantaneous location of th . 
vehicle. To do this, the fusion 16., accesses the" 
locatxng module 11. The locating 
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module n prises a function is a for ah , 
determination of the location „ absolute 
receiver an H locat ^" by mea n S of a Gps 

receiver, and a function is. 2 for - • 

determination of the locatlon ^ « -v 

5 "easurement ana measurement o£ the diatance ^ * 

compound navigation, . This data i3 transferred ™£ 
unctions Md 16 . 2 tQ che * by the 

; £ t:T 3 e inter£aceB i8 - 1 and ie - 2 - «- — « 

10 After this &>*■* *>*& • 

lc , ~ been input, the function 

16.3 requests the road network d ar * • 
.a,..,,,. necworK data required to 

calculate a route from the application is o7 the nun 
Playback device, which is no t illustrated in rig" 
and calculates a suitable route to the desti„a Cl o„ 

The function ie a 
^. determines drivina 

16.3 The dnvina. instructions are output by the 
functron 16.4 i„ goo d time before each maneuver wh en 
" to be initiated by the driver of the vehicle, t 
20 T SySte ™ 4 « voice infection via t .e a 
us „ The action l 6 . 5 of the audio system conve 
the vorce .nfor^tion Into audible si g na la , amplif^ 
them and playe then, back via loudspeakers. 

The vahioi. communication system has a resource 

f SyStem °° ntr0lUn9 "» **~»*y — 
user interface, application and function units This 

resource management system is composed of a function 
and a bus capacity management module. 

"function^ fU Tf° n management the 

function availabilitv" »f=,,„^^- 
"functions aDllxt Y < functional status" and 

functional u Se management" submodules. m addition , 

r 6 7 be *°r ^he configuration 

functional management module in order, for exampl e, to 

be able to carry out tests by gating out a functL 
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The "functional avails, i „ 
administers a n af - . . availa bUity» submodule 

can be Z^Tl ^ 

iAe vehicle communication av^t-^m 
for example the -forward" »,t„„„ „ , „ ^t-em, 
5 etc ™ aratm f ' P ' Payback-, "pau Se » 

1 , f nCtl ° nS ° £ tb " DVE P^Vback device 
The "function status" submodule contains ^ 
type of function (controlling or contains 'he 

status indicating whether the fu * < " 9 ' ' 

an application if faction as being used by 

Che function is be"^ ^ 

Possible to differtiate t^T*^ Y' 

« properties. ' ™ - d 

the pote^tia/T"!:" mana9e "' ent " -vers 

a wnicn can be execute 
units and 3 ™n *. • executed, the equipment-. 

2° f- a specTfic "* * ° Pera "° n P^ibnities 

specific application. i n the »f„„,f 
management. aubmodule , inforMCton ^ f °" -e 
which data source can t„„. ■! indicating 

•iota on the basTs o£ tn ^ * ^ 
conditions. PhySiCal P«lpheral 

"source accesT" T"" ^S^"' m ° dUl6 has «» 

ccnfiicts^rhr^trrrr ™ — 
» «~ ~ - 1: f : ™ t p ; io tr 

instantaneous state of n, = . aecects the 

system for rh ™ VehiCle """""ication 

y ™ for Che P«onty management system 

"detect/ 116 T- Mpacity «««9ement module has the 
3 5 ex t„: °,. inPendi ^ -loading". "detects o 
exiting conflicts- and "configuration of th, bus 
opacity ma „ t ■ 

:::::::: :r eTCnt TOduie — ■ ■« ~ 

contiict management module M, a . 

central . module, the acquired results co the 

central priority management system. 
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llZl r t€ T reSUlt ^- e rel — t in particular 

for the bus-related priority management system 

The "configuration of the bus capacity 
management module" subtle permits threshold vLes 

he' dT P K S ^ threSh ° ld imp6ndin * ^loading of 

.he data bus «, to be set. In contrast to ^ 

hand e b Pri ° rity * W which 

handle bus accesses, the bus capacity management module 
merely determines the system history, SU ppl ies an 
10 estimate of the possible Suisequent state and if 
appropriate outputs a message or warning. 

The resource management system is functional lv 
assigned to the central system controller. 

15 ^ Pi9Ure 3 illUStrates the ^thod of operation of 

; the operator console controller and of the operation 

, management system. 

: An output device 21 of an operator console 

«*» available . user interface 22 for the user 
t Proved on the user interface 22 is a field A for 

e-mails, a field B for traffic news, a field r for 
incoming telephone calls and a field D for the 
outputting of navigation information of Cne 
"navigation" application. 

Incoming e-mails are presented in field A 
Traffic news is displayed in the inactive field B 
(illustrated by broken lines) if a relevant traffic 
message arrives in the vehicle communication system 
and a "traffic jam warning" application or function 
accesses the output device 21. 

In field c, a "call" selection element lights 
up as soon as a call arrives for this operator console 
of the display device 21. The call can be accepted b y 
activating an operator key, a voice command or the 
like. 
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The operation management system controls the 
user interface. it respectively assigns to the 
individual applications for the individual operator 
console a start menu and a section on the screen in 
which they can be displayed. 

The operator management system has, in addition 
to the operation management configuration module 
already mentioned above, also the "automatic state 
system", "outputting of source data" and "assignment of 
operator consoles to displays- modules. 

The "automatic state system" module has the 
"automatic state overall system .. and .. autoinatic statP 
system location 1 to automatic state system location N" 
submodules. These automatic state systems detect only 
tne real states of the vehicle communication syst em and 
not the freely definable system states. 

The "automatic state overall system" stores the 
-/stem states (for example "DVD playback device 
operating"), the events which are intended to trigger a 
transition into new states (transition states) and the 
subsequent states which occur after actions have been 
triggered. As a result , the sygtem ^.^ ^ 

detected can be connected to the masks of the user 
interface or to the information which is to be output 
2 5 to the user. 

The automatic state systems of the locations 1 
to N detect the relevant history of an operation 
procedure and the applications which are being used by 
the respective operator console at that time. in 
addition, all the operation possibilities available in 
the vehicle communication system are stored. 

The operation management configuration module 
has the -overall system configuration" , "operator 
console configuration location i- to "operator console 
configuration location N" submodules. These modules 
relate exclusively to freely definable system states 
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The configuration modules are used to set the 

t7Lt n TT ^ ^ ° Perati ° n menUS " Xt iS P°"">le 
to set which start screen and which start menu will be 

by the user. The latter ma y be distinguished as 
advanced control", -new ueer control" or "child- 
friendly control". Here, the configuration can be 
performed individually for the operator console N using 
the. operator console configuration module location N" 

abot , m ******* data" .odule brings 

about the connection between the inputs of a user and 
the source data which are output at the operator 
console and are received via the data bus, for exa mple 
The source data are intended to be displayed to the 
l 3Sr ~9ularly. The organization of a display is 
brought about by this module, together with th. 
corresponding user menu or as an alternative to this" 

user menu. Source daf-a *.i - 

ce aata are therefore connected to 
configurable user menus. 

20 In order to assign the operator terminals 

displays, the »as a i gnme nt of operator consoles 
^splays" module resorts to the "function use 
management-- submodule of the function management syste, 
of the resource management system. Thi a ensures that 
Only a selection of combination possibilities which are 
appropriate for the user are made available. The 
vehicle communication system is delivered ex works with 
a bas.c setting for the assignment of the operator 
terminals to the output devices. 

In addition, the "assignment of operator 
consoles to displays- module can also assign a remot. 
control function to a specific operator console 
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